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Abstract
Background: In many countries across the world, the majority of prescribing occurs within the community setting.
Close collaboration between general practitioners (GPs) and pharmacists is required to ensure effective therapeutic
treatment of patients, whilst minimising prescribing and dispensing errors. Despite the need to work collaboratively,
medical and pharmacy training is often unilateral. Interprofessional education (IPE) and simulation-based education
(SBE) are teaching approaches widely used by healthcare professionals to foster collaborative practice. At Queen’s
University Belfast (QUB), an innovative IPE activity was developed for medical and pharmacy undergraduate students
that aimed to develop a greater understanding of their roles and duties in community prescribing and dispensing. This
study set out to evaluate the impact of such a SBE activity on students’ attitudes towards collaborative practice in
prescribing and dispensing medication in the community.
Methods: Interprofessional groups of year 3 pharmacy (n = 10) and year 4 medical (n = 9) students took part in a SBE
activity. This focused on the IPE team clinically assessing, diagnosing, writing prescriptions, dispensing medication(s)
and counselling a simulated patient (in a simulated practice and pharmacy setting). Using a questioning guide, four
focus groups of medical and pharmacy students were used to evaluate their attitudes towards the simulated IPE
activity. Interviews were audio-recorded, transcribed and analysed iteratively using thematic analysis.
Results: Four main themes emerged from the analysis: (1) IPE simulation activity: creating a broader learning
experience; (2) patient-centred practice: a shared understanding; (3) professional skills: explored and shared; and (4)
professional roles: a journey of discovery, respect and stereotypes.
Conclusions: Students broadened their knowledge of each other’s expertise in skills and clinical roles whilst working
together. Furthermore, students valued the opportunity to strengthen cooperation with their future colleagues with
the shared goal of improving patient-centred care.
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Background
Prescribing and dispensing of medications are complex, yet
routine clinical tasks. There are many steps involved in
both activities including clinical assessment, establishing a
diagnosis, devising a management plan, drug selection,
labelling and patient education. The supply of prescribed
medicines to patients in the community is a collaborative
process shared among many healthcare professions, most
commonly general practitioners (GPs) and pharmacists.
Despite the routine nature of this task and a drive for
greater community-based healthcare, there is an under-
representation of interprofessional learning among under-
graduate medical and pharmacy students highlighted by
Dornan et al. [1].
Interprofessional education (IPE), a teaching method en-
dorsed by the World Health Organisation, aims to develop
the skills and knowledge required to be a collaborative
health worker. Successful IPE can afford students a deeper
understanding of the roles of their co-professionals, in
result optimising the skills of their health teams and im-
proving health outcomes [2]. Simulation-based education
(SBE) is a widely used teaching method that provides
learners with an opportunity to rehearse and advance their
skills before transferring them to clinical practice, in a safe
environment without compromising patient safety [3]. SBE
can be used alongside, and as a complement to, more
traditional education methods. Historically, SBE has an
emphasis on advancing acute care skills such as cardiac ar-
rest team responses [4] and emergency airway management
[5]. However, SBE is offering new types of learning
experiences as this pedagogic paradigm develops.
At Queen’s University Belfast (QUB), we have devel-
oped an innovative IPE activity offered to medical and
pharmacy undergraduate students. This learning activity,
using simulation techniques including a simulated dis-
pensing pharmacy, aims to offer medical and pharmacy
students a deeper understanding of each other’s role in
prescribing, dispensing and guiding patient education
within the community.
Aim of project
The primary aim of this project was to qualitatively
evaluate the impact of this SBE activity on students’
attitudes towards IPE when prescribing. Secondly, we
aimed to ascertain student perceptions on the value of
this prescribing- and dispensing-focused SBE activity
and how well the SBE activity supported their core
teaching and professional development.
Method
Setting and context
At QUB, the medical degree programme follows a 5-
year undergraduate curricular model and the pharmacy
degree programme follows a 4-year integrated, spiral
curriculum model. As part of their core curriculum, the
teaching took place in the simulated pharmacy practice
unit in the School of Pharmacy (SoP). This unit includes
tutorial rooms and a simulated community pharmacy.
Description of interprofessional SBE innovation
Groups of medical and pharmacy students are initially
briefed about the simulation activity. Learning objectives
were provided to encourage a shared understanding of
the exercise. Then, in small mixed-disciplinary groups,
they were asked to consult with a ‘patient’ (i.e. a simu-
lated patient who had been briefed about their role) in a
simulated GP office. The simulated patients described
common general practice presentations (e.g. back pain,
sore throat, primary cardiovascular risk assessment and
request for emergency contraception) (see Fig. 1).
During this ‘consultation’, students were provided with a
medical chart relating to the patient, access to a drug
formulary (i.e. the British National Formulary) and other
diagnostic equipment. Typically, during this ‘consult-
ation’, the medical student would lead, with the
pharmacy student actively observing.
Following their assessment, the simulation was
paused. The student small groups were tasked to con-
sider a working diagnosis for the patient. They then
collaborated on writing a mock drug prescription and
detailing a management plan (both pharmacological
and non-pharmacological aspects). Following this, they
engaged with the simulated patient again to explain their
working diagnosis and negotiate their proposed manage-
ment plan. After this was complete, the simulated patient
attended the ‘simulated pharmacy’ for the dispensing of
their medication (see Fig. 2).
As in most simulated pharmacies, they contain a stock
of common medications, computer software normally
used in dispensing, set in the physical layout of a typical
pharmacy (i.e. dispensing area, patient consultation
counter). During this part of the exercise, the pharmacy
students usually took the lead and explained their
actions to the medical students. The patients’ medication
prescription was processed and dispensed. They also
received counselling about their medication and follow-
up arrangements.
Finally, the small groups were debriefed by faculty staff
from the medical and pharmacy schools and the
simulated patients. In these debrief sessions, feedback
was actively encouraged between the two different
groups of healthcare students in an attempt to reinforce
interprofessional values and understanding. Whilst the
simulation activity was not video-recorded, the faculty
used their observations and field notes to guide the
debrief session. The session concluded with a review of
the evidence base on how best to manage their patients
‘conditions’.
Cooke et al. Advances in Simulation  (2017) 2:14 Page 2 of 8
Recruitment and sampling
Using a convenience sampling method, we recruited
year 4 medical students and year 3 pharmacy students
to participate in focus groups following their partici-
pation in the IPE simulation-based teaching activity.
Two mixed focus groups (i.e. a mixture of 3–6
medical and pharmacy students in total in each
group) and two uniprofessional (i.e. separately 3–6
medical or pharmacy students in each group) were
convened in order to encourage active discussion
across and within professions. Informed written consent
was obtained from participants. Ethical approval was
obtained from the Schools Research Ethics Committee in
advance of the study (Ref: 011PMY2016).
Data capture
Interviews were guided by a question guide which was
based on a review of the literature. The focus groups were
Fig. 1 Interprofessional group of medical and pharmacy students clinically assessing a simulated patient
Fig. 2 Interprofessional group of medical and pharmacy students preparing and dispensing ‘medication’ to a simulated patient
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exploratory, deriving from what was shared to remain
rooted in their experiences. All focus groups were digitally
recorded and transcribed verbatim. Citations, below, are
coded: female or male participant, pharmacy or medical
participant (pharm/med) focus group number (FG) (e.g.
female, pharm FG2).
Analysis
Analysis was led by a researcher (CC) who was not directly
involved in with the creation (or delivery) of the simulation
teaching innovation. Transcripts were reviewed independ-
ently by all members of the research team (i.e. including
pharmacy and medical academics). After the first independ-
ent readings, the researchers agreed on dimensions for
further focus, concentrating on participant’s attitudes
towards the IPE SBE activity, the value they placed on the
process and their professional development. The inductive
analysis process began with the research team meeting
regularly to discuss and review the emergent themes
uncovered based on importance and relevance to the
evaluatory aim. The researcher’s methodical consultation of
the transcripts ensured the themes were rooted within the
data. Team reflective checks were included to minimise any
distortion of the analysis by researchers’ preconceptions,
assumptions and opinions. Finally, the research team
reached consensus on the main themes of the data.
Findings
In total, 19 students (9 medical and 10 pharmacy) formed
four focus groups that generated 92 min of interview
data. Detailed analysis of the data yielded four main
themes of participant’s experiences of the interprofes-
sional simulation-based prescribing and dispensing
activity: (1) IPE simulation activity: creating a broader
learning experience; (2) patient-centred practice: a
shared understanding; (3) professional skills: explored
and shared; and (4) professional roles: a journey of
discovery, respect and stereotypes.
IPE simulation activity: creating a broader learning
experience
During their prior training, the participants had only a
small number of interprofessional learning experiences,
often being more theoretically orientated such as class-
based tutorials. Together, pharmacy and medical
students discovered that the simulated environment
offered them an opportunity to apply their theory
knowledge into ‘practice’ collectively and safely. Both
professions expressed that this method of teaching was
perceived to be more beneficial to them, particularly the
simulated environment contributing to their understand-
ing and learning of the social and interpersonal dimen-
sions of prescribing and dispensing.
You learn better practically, a lot better than you do
being in a lecture. You’re always going to take more
away from these sort of sessions than watching an
hour’s lecture. (Male, Med FG2)
…obviously in first and second year it was more
sitting in a room and going over calculations or
something, whereas this is a lot more interactive. I
really enjoyed today, it was really good to see it.
(Female, Pharm FG2)
The teaching of prescribing can often have a domin-
ant theoretical perspective. However, with the use of
a simulated patient further enhanced the realism of this
simulation. The participants particularly highlighted that
the simulated patients provided them with a more realistic
view of the problems that can arise in actual practice.
So they had a sore throat, they didn’t know if they
could take tablets, so there’s a bit more counselling and
thinking on your feet there ….. it’s quite realistic;
patients will have problems in practice and I think this
was reflected in the scenario…. (Male, Pharm FG1)
In addition to the participants developing their con-
sulting, prescribing and dispensing skills together,
the activity also allowed them to foster their mentor-
ship abilities. Medical students felt that they bene-
fited from the pharmacy students guiding the
prescription writing and dispensing sections, as many
of them had little understanding of these processes.
Conversely, medical students led in history taking
enabling the pharmacy students to ‘tailor their con-
sultations’ with the simulated patients after dispens-
ing their medications. As with many other
simulation-based teaching methods, the participants
appreciated the relative safety and supportive envir-
onment of the simulation.
We are going to be writing scripts in a few years’ time
so I kind of liked it that they were there and we able to
bounce of each other and tell them about what
questions we would ask, how we counsel them and they
reiterated that and said they liked being able to see
what we were telling the patient… (Male, Med FG3)
Patient-centred practice: a shared understanding
The use of simulated patients (SPs) in the simulation
very much triggered a critical reflection among students
about patient-centred practice. This was particularly
enhanced when each profession of students was able to
consider how other professions demonstrated patient-
centeredness. As often with prescribing, there can be
dominance with intellectual learning, with risk of
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rendering the person (patient) invisible in the process.
However, having a ‘human face (i.e. the SP) reinforced
the ‘person behind the prescription’—reminding
students that the skills they were refining—served to
benefit the care of their future patients.
For many medical students, this was their first op-
portunity to appreciate the dispensing process, and
so, admittedly, the continuous focus on patient-
centeredness and safety came as a pleasant surprise
to them. Steps taken by the pharmacy students, for
example, the appropriate use of capital letters on
medicine labels and counselling the patient about
their medication, impressed the medical students
who had not fully considered this aspect of the pa-
tient journey in prescribing
it’s opened my eyes to how patient-centred the dis-
pensing and counselling really is. (Female, Med FG2)
Often in the community, patient consultation, prescription
writing and dispensing processes are disconnected in
students learning. Witnessing each component stage of the
patient journey, from GP consultation to receiving medica-
tions, gave pharmacy students a critical insight into the pa-
tient experience that many had not encountered before.
They expressed that speaking with the simulated patients
humanised the ‘prescriptions’ written on paper and trained
them to dispense and consult in a more empathetic way.
…to be empathetic, you are not just treating a piece of
paper you are treating a patient there is a person lies
at the end of it (Male, Pharm FG4)
Professional skills: explored and shared
The session highlighted two main skill sets among both
professions as areas of development and expertise: pre-
scription writing and consulting with patients. Medical
students found prescription writing by hand particularly
challenging, having more experience with hospital drug
charts and computer-generated prescriptions on clinical
placements. Pharmacy students, who had cultivated this
skill over their years of study, ensured the format, dos-
ages and instructions of the medical student’s ‘prescrip-
tions’ were written legally and reflected good prescribing
practice.
…it was helpful to see the pharmacists being able to
show us how they actually make out a prescription,
knowing if it’s a capsule or a tablet. As a medical
student, you probably wouldn’t even be thinking of
that (Female, Med FG1)
Pharmacy students praised the holistic approach
medical students applied to their consultations,
examining many aspects of the simulated patients’
health including their acute presentation. However,
some pharmacy students commented that medical
students could often ‘bombard’ simulated patients
with questions which seemed irrelevant. This served
as a useful advice for future history taking by the
medical students.
Something I thought was good was with our
patient they weren’t just asking about drug therapy.
They gave other options. Our medical student
suggested yoga and that sort of thing, lifestyle
things that could help, something other than drugs.
(Female, Pharm FG2)
Medical students admitted to being unaware that
pharmacy students are trained in providing patient
education on drug interactions, side effects and dosage
regimens. This made medical students feel supported
that drug information relayed to patients during GP
consultation would be reiterated by their pharmacy
colleagues in the community. Participants from both
professions noted that the IPE activity strengthened the
trust and reliance they had in each other’s knowledge
and skills.
I think knowing a pharmacist is checking your
prescriptions, they’re the ones that have more
knowledge in that area, that you’d go ‘I would like
their expertise on it’ over yours. (Female, Med FG1)
Professional roles: a journey of discovery, respect and
stereotypes
Participants began to delve into a deeper understanding
of the roles each play within their professions. Many
differences in attitudes, between the two professions,
towards practice were found. Notably, medical students
were surprised at pharmacy student’s strict adherence to
stipulated guidelines. This appeared to create a ‘natural
tension’ between them, namely the use of clinical guide-
lines is promoted in pharmacy education at an early
stage in the interest of patient safety. In contrast to this,
medical students are encouraged to develop a more flex-
ible approach to prescribing: ‘guidelines not tramlines’.
This fundamental variation in practice can be misin-
terpreted by pharmacy and medical practitioners giving
rise to professional stereotypes. From the discussions,
pharmacy students commented that medical students
can often come across as arrogant or ‘cavalier’ in their
approach to prescribing. Medical students supported this
misconception but added that this activity allowed them
to observe the dispensing process and understand how
professional conflicts arise.
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…in that you do learn to play to each other’s strengths
and work as a team and there’s no point in that sort
of cavalier approach of ‘I know best’, because it’s
rarely what’s best for the patient. (Male, Med FG1)
It was unearthed that pharmacy students and pharmacists
can be misjudged as the ‘nag’ character. It was implied that
students assumed communications between pharmacists
and GPs centred solely on following up the use of medica-
tions outside of recommendations, a perceived annoyance
for medical students.
I think doctors often see pharmacists as a bit of a nag,
but for us the legal requirements are so important on
our side so we have to get things sorted out. But for
doctors, they see that as annoying, just because it
does take time for them. (Female, Pharm FG1)
Students valued the opportunity the simulated activity gave
them to view these conflicting ideas in a more empathetic
way. Pharmacy students gained an appreciation of how GPs
may be trying medications outside of the recommended
guidelines and medical students the importance of follow-
ing guidelines for the benefit of patient safety, which will
hopefully benefit both groups in their future practice.
The idea of the ‘production line’ dispensing process
was discussed by pharmacy and medical students. The
role of a pharmacist in providing optimal medications
can often be underestimated [6], patients and doctors
alike may presume dispensing medications to be a
pharmacist’s exclusive occupation. This activity was
the first occasion many of the medical students had
to appreciate the multiple roles of a pharmacist,
including dispensing, independent prescribing, refer-
ral, consultation and examination.
…I think it’s important that the doctors understand
that we’re not just a production line, pill counters or
whatever, but we do have that clinical knowledge and
know our boundaries, when to pass it on for further
investigation or whatever. (Male, Pharm FG1)
Discussion
The simulation-based interprofessional activity provided
pharmacy and medical students a beneficial opportunity
to work together in promoting their professional devel-
opment and critically reflecting on how best to work col-
laboratively in the assessment and treatment of patients.
Focus group discussions following the activity revealed
the attitudes students had towards the session and their
professions. Students found that the activity helped them
to address the strengths and limitations of their own
prescription writing and consultation skills as well as
broadening their initial knowledge of each other’s
professional roles. As well as this, students expressed the
value they saw in the activity in improving their future
practice among professions and their future interactions
with patients.
On analysis of the data, the first theme focused on the
students’ views of the IPE activity itself. The students
from both professions collaborated and mentored each
other in a new learning experience which gave them bet-
ter insight into their complex skills and roles. Pharmacy
students expressed that the presence of simulated
patients gave the scenarios an empathetic aspect and
highlighted the importance of patient-centred care.
Continuing from this, theme 2 emphasised the advan-
tage of witnessing the entire patient journey from con-
sultation to receiving medications. Students began to
understand how the collaboration between them during
the activity could greatly benefit the care of their pa-
tients in the future. Theme 3 looks at how, together,
pharmacy and medical students explored the strengths
and limitations of their own professional skills and
shared their knowledge to further each other’s learning.
Pharmacy students were surprised at medical student’s
prescription writing skills, learning that much of their
previous teaching had been computer-generated or
ward-based. Medical students were impressed by phar-
macy student’s consultation skills, many not knowing
this was a skill they have nurtured throughout their
pharmacy teaching. The final theme looks deeper at pro-
fessional hierarchies and stereotypes between pharmacy
and medical students and their roles in clinical practice,
for example, medical students having an intimidating
‘cavalier’ air, pharmacist’s adherence to drug guidelines
as ‘nagging’ and the ‘production line’ idea of dispensing.
Students felt that cooperation in this activity would as-
sist in breaking down these stereotypes and aid future
practice together.
Comparison with previous research
The previous IPE- and SBE-based research returned simi-
lar findings in relation to healthcare students and profes-
sional’s attitudes towards proposed interventions. SBE is
common in teaching acute care techniques; however, there
has been recent research into its efficacy in primary care.
One particular study following a similar simulated patient
design stated that ‘creating a service plan for the case
required communication and collaboration between the
disciplines and promoted a better understanding of the
roles played by each group on the team’ [7]. Comparably,
undergraduate views in an IPE systematic review
commented that ‘real life scenarios on clinical wards
encouraged team approach and collaboration through real
experience’ [8]. This is echoed by pharmacy and medical
student opinions towards this session; the simulation
aspect promoted efficient cooperation between the
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students with a more realistic context. Previous research
has also proposed the idea that IPE is well facilitated by
case-based learning [9] which is supported by the
responses of the students in our analysis. Although the
structured activity gave students the opportunity to learn
from each other, interestingly, pharmacy and medical
students expressed simply being comfortable with each
other and talking with their interprofessional peers further
improved co-professional relationships. Some have noted
the idea that non-classroom-based, informal networking
parallel to IPE interventions should not be over-looked in
the development of IPE curricula [8].
Stereotypes and hierarchies among professions are
well documented within IPE research, Honan et al.
even questioned whether pre-formed misconceptions
among students could affect future attempts of
collaborative practice [10]. Interprofessional education
is grounded in contact theory: the idea that bringing
members of different groups together should reduce
prejudices; however, recent research has suggested
that forcing multi-professional groups into interac-
tions can confirm stereotypes if equal status among
participants is not ensured [11].
The sense of mentorship that was provided by each
profession following this activity contributed to the
students regarding each other with equal status.
Pharmacy students commented that medical students
can often seem intimidating in their knowledge at
times, a notion which has been recorded before. In a
2014 study of pharmacy and medical students partak-
ing in an IPE intervention, doctors were said to be
perceived as ‘intimidating’ [12], which was echoed in
a 2015 longitudinal IPE study, acknowledging that
after spending time with the medical students, this
was a misjudgement [13]. Medical students have also
been reported to respond with a lower willingness to
collaborate than pharmacy students [14] and
unopposed to the idea that the role of the pharmacist
is nothing more than supportive to the work of a
doctor. These impressions were not articulated among
the medical students in this study; in fact, the import-
ance of working together was repeatedly stated and
that the activity helped medical students rely and
trust in the expertise of their pharmacy colleagues.
Stereotypes of pharmacy students’ over-orientation
on faultfinding and adherence to drug guidelines is a
reiteration of previous research [13]. However, being
afforded the experience of following the dispensing
process, medical students in this activity gained an
appreciation of the importance of error identification
in pharmacy practice. This is an example of how
prejudgements were reformed in response to the IPE
simulation. Previous literature has shown that
attitudes towards hierarchies can improve after
interprofessional sessions; however, one longitudinal
study proved that changes in perception returned to
negative after 4 months [8]. This highlights the effect
established stereotypes among professions can have
on newer generations of healthcare students and
workers.
Limitations
As the data relies on focus group discussion, there is
a risk of being open to response bias; however, inter-
professional and uniprofessional focus groups were
included; therefore, the authors were convinced of
the honesty of the views and opinions expressed by
the students. Given the theoretical orientation in this
study, generalisability was never an objective.
Moreover, this study was exploratory in nature,
illuminating medical and pharmacy students’ experi-
ences of this simulation-based IPE activity. In so
doing, we feel that our findings may trigger others
to consider adapting or carrying out such a similar
simulation in their own institution. Analysis was
carried out by some members of the team who also
created the simulation teaching innovation. Whilst
this may introduce biases, this was minimised by
reflexivity checks and that the evaluation was led by
an individual who was not part of the team that
created the simulation innovation.
Future research
This interprofessional-simulated activity has been adopted
by the School of Pharmacy and the School of Medicine
and integrated into level 3 pharmacy and level 4 medical
curricula. Future research will see the continuation of the
activity for the next cohort of students, addressing feed-
back from the focus group data. A longitudinal study of
an interprofessional group in their years of clinical
practice could yield interesting results, answering the
questions of longevity in the changes in attitude and values
of professional roles seen in this study. Furthermore,
exploring the impact of this simulation innovation on other
healthcare professionals who prescribe (e.g. independent
nurse prescribers) would be worthy. Whilst impact on
prescribing errors was beyond the remit of this
evaluation, this would be an important area to
consider in future research, particularly given the
notion that prescribing is embedded in social settings
that make the performance of this apparently simple
task, complex and prone to error [1].
Conclusion
This innovative simulated IPE activity was designed for
senior pharmacy and medical students and aimed to
develop their consultation, prescription writing and dis-
pensing skills in an environment that fostered collaboration
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and mentorship. Driven by healthcare training needs, this
innovation broadens the scope of simulation-based
learning, harnessing interprofessional education in the
important topic of prescribing in the community. Both
professions felt that the interprofessional activity helped to
improve their own clinical skills and, in turn, learn to trust
in the expertise of their colleagues. Having participated in
the session, students expressed a wider knowledge of the
roles their professions engage in. In addition, pharmacy and
medical students alike believed the activity would contrib-
ute to strengthening their future cooperation together striv-
ing for the mutual goal of improved patient-centred
care—the ‘person’ behind the prescription.
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